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Commercial Building Energy Use

• Commercial buildings use 20% of US energy*

• 1/3 of energy goes to “other” devices (2010 est)

– Least understood category

– Fastest growing

• “Other” devices are 

largely plug-in devices 

*Primary energy from fuel

Other includes electronics, computers, cooking, refrigeration

2009 DOE Buildings Energy Data Book, http://buildingsdatabook.eren.doe.gov
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Reducing “Other” Energy Use

• DOE needs to understand problem better

– HVAC and lighting becoming very efficient

– Net zero energy buildings need to deal with plug-ins

• Current strategies have large uncertainties

• Reversing the growth

– Requires data on consumption and usage

– Influence future designs based on data

– Feedback into Energy Star and other policy outlets
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Related Projects

• Residential study: develop methods for houses

– Potential participants submitted screening survey 

– Currently selecting homes for study

• Bay Area Hospital

– Spot metering of medical equipment

– Metering during medical staff training exercises

• DOE funded similar projects at other labs

– Metering at JC Penny, Walmart, McDonalds, PNNL 
buildings, a Church, and ORNL buildings
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B90 Plug-in Devices

• B90 is a 90,000 sq ft building

– Home to about 400 people 

– Who use about 4000 plug-in devices

• Device types found in B90

– Computers, monitors, laptops

– Fridges, microwaves, toasters

– Printers, copiers

– Task lights

– Network equipment, servers

– And lots more
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Study Goal

Develop a method for characterizing plug-in device 
energy use in commercial buildings

• The types and numbers of devices

• Their energy use patterns

• The required data collection parameters

• Data analysis techniques
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Study Team

Rich Brown Alan Meier Steven Lanzisera Iris Cheung

Judy Lai Nik Goodell Jessica Chang Kyle Marini
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Study Protocol

1. Inventory plug-in devices in B90

2. Select sample of devices from the inventory

3. Install plug-in device electricity meters

4. Measure electricity use for 6 months

5. Remove meters at end of study
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Inventory

• Researchers will record the number and type of 
devices by office number in B90

– Written, dictated audio file, or typed into a computer

• Inventory primarily after hours

– Minimize disruption

– You can elect to have someone present

– http://plug-in.lbl.gov Click on “Requests”

– We’ll try not to disturb your work space

• You will be notified by postings
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Escorted Inventory

• You can request to escort our staff during the 
inventory of any space

• Use the “Requests” tab on the web

– We’ll contact you to setup a convenient time
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The Meters

• Wirelessly transmits energy data every 10s

• Consume 0.4W

• Accurate to better than 1W or 5%
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The Meters
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Meter Installation Procedure

• If a device in your area is selected for metering

– We’ll leave a request to meter in your workspace

– Please read, mark your preference, and sign

• You can be present for the meter install 

– Mark the corresponding box on the form

• Please shut down sensitive devices before install
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Meter Installation
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Metering Request Form
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Continue Using Your Devices Normally

• Try not to change your behavior as a result of the 
meter

• If you unplug something from a meter, try to plug 
it back into the same meter next time 

• The meter will not affect the performance of your 
device

• If you suspect a problem with the meter (rare), 
contact us



2323

Meter Removal

• We’ll post notices for meter removal

• You can request to be present 

– On the consent form

– By filling out the form on the requests tab
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• Meter ID and location are linked

• This link will not be shared outside study team

• Link information will be destroyed after study

• Names are not collected

Post study:

Space type (office, cube, etc), device type, and 
energy use data will be public. 

Office number will not be available

Privacy
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Study Schedule

• Inventory: 

– Starts 29 July in EETD

– Runs through middle of August

• Meter install:

– Late July through end of September 

• Metering:

– July through March

• Removal:

– March and April
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Discussion & Questions

http://plug-in.lbl.gov


